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(54) TRANSFER PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To prevent air pollution before the 
processing of a processed body, to improve a product 
yield, and to achieve the effective utilization of an 
installation space and the miniaturization of a transfer 
processing device. 

CONSTITUTION: Processing chambers 1a and 1b, 
storage chambers 2a and 2b, and a pre-processing 
storage chamber 3 are disposed around a transfer 
chamber 4 via gate valves 5. A transfer means 6 is 
disposed in the transfer chamber 4 for managing the 
transfer of a wafer W from and into the processing 
chambers 1a and 1b, the storage chambers 2a and 2b 
and the pre-processing storage chamber 3. An N2 gas 
supply source 8 is connected respectively to the 
processing chambers 1a and 1b, the storage chambers 
2a and 2b, the pre- processing chamber 3 and the 
transfer chamber 4 via an N2 gas supply pipe 7. Also, a 
vacuum pump 10 is connected to them via an exhaust 
pipe 9. Thereby, the processing chambers 1a and 1b, the 

storage chambers 2a and 2b, the pre- processing chamber 3 and the transfer chamber 4 are 
filled with an atmosphere of N2 gas, and hence it is possible to prevent the adhesion of a 
natural oxide film and particles to the surface of the wafer W in a non-processed state or while 
it is being processed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**.** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A conveyance processor which is equipped with the following and characterized by making 
the above-mentioned processing room, a receipt room, a receipt room for pretreatment, and the 
conveyance interior of a room into a predetermined gas ambient atmosphere. A processing room which 
processes a processed object A receipt room which contains a processed object A receipt room for 
pretreatment which contains a processed object pretreated A conveyance room arranged through an 
airtight closing motion means between the above-mentioned processing room, a receipt room, and a 
receipt room for pretreatment, and a conveyance means for it to be arranged in the above-mentioned 
conveyance interior of a room, and to manage taking out and carrying in of the above-mentioned 
processing room, a receipt room, and a processed object of the receipt interior of a room for 
pretreatment 

[Claim 2] The conveyance processor according to claim 1 carry out constituting at a conveyance 
mechanical component which exposes a conveyance means to the conveyance interior of a room, and 
the above-mentioned conveyance room and a rise-and-fall mechanical component arranged in the drive 
interior of a room divided, arranging an airtight means intercept a conveyance room and a drive room 
when a conveyance mechanical component maximum-exposes to the conveyance interior of a room 
between the above-mentioned conveyance mechanical component and a rise-and-fall mechanical 
component, and making the above-mentioned drive interior of a room different from the above- 
mentioned conveyance room to a predetermined gas ambient atmosphere as the feature. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the conveyance processor which conveys processed 
objects, such as for example, a semiconductor wafer, in the predetermined processing section. 
[0002] 

[Description of the Prior Art] The impurity installation equipment which generally introduces the thin 
film deposition system which forms a thin film on the surface of a wafer, the oxidation system which 
forms an oxide film, and an impurity in the manufacture process of a semiconductor wafer (a wafer is 
told to below) is used. And the surface treatment equipment processed with a gas reaction and heating is 
used as equipment which forms these thin films, an oxide film, etc. 

[0003] In order to process a wafer conventionally using this kind of surface treatment equipment, after 
heat-treating with conveyance means, such as a conveyance arm, from the cassette which held the wafer 
of predetermined number of sheets by conveying a wafer to the processing interior of a room of drawing 
and surface treatment equipment, the wafer is taken out from the processing room. Moreover, in order to 
aim at improvement in processing efficiency, while arranging two or more surface treatment 
equipments, the conveyance means is arranged to the processing room of each surface treatment 
equipment. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in this conventional kind of equipment, since it 
was conveying to the direct-processing interior of a room out of atmospheric air when conveying a 
processed object in the processing room of surface treatment equipment, the processed object was 
exposed into atmospheric air, air pollution of the processed object was carried out by adhesion of a 
contaminant, formation of a natural oxidation film, etc., and there was a possibility of causing the fall of 
the product yield. 

[0005] moreover, since it was necessary to also make a conveyance means into two or more necessities 
to two or more processing rooms, or to make the successive range of a conveyance means large when 
two or more processing rooms are prepared, while enlarging the installation space, there was also a 
problem that equipment had to be enlarged. 

[0006] It aims at offering the conveyance processor which this invention was made in view of the 
above-mentioned situation, prevents the air pollution before processing of a processed object, and aims 
at improvement in the product yield, and enabled it to attain a deployment of an installation space, and 
the miniaturization of equipment. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, a conveyance 
processor of this invention A processing room which processes a processed object, a receipt room which 
contains a processed object, and a receipt room for pretreatment which contains a processed object 
pretreated, A conveyance room arranged through an airtight closing motion means between the above- 
mentioned processing room, a receipt room, and a receipt room for pretreatment, It is arranged in the 
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above-mentioned conveyance interior of a room, a conveyance means to manage taking out and carrying 
in of the above-mentioned processing room, a receipt room, and a processed object of the receipt interior 
of a room for pretreatment is provided, and it carries out carrying out the above-mentioned processing 
room, a receipt room, a receipt room for pretreatment, and the conveyance interior of a room as a 
predetermined gas ambient atmosphere as the feature. 

[0008] Although it will be easy to be the thing of a device of arbitration if the above-mentioned 
conveyance means is arranged in the conveyance interior of a room and taking out and carrying in of a 
processing room, a receipt room, and a processed object of the receipt interior of a room for 
pretreatment are managed in this invention A conveyance means is preferably constituted from a 
conveyance mechanical component exposed to the conveyance interior of a room, and the above- 
mentioned conveyance room and a rise-and-fall mechanical component arranged in the drive interior of 
a room divided. Between the above-mentioned conveyance mechanical component and a rise-and-fall 
mechanical component It is better to arrange an airtight means to intercept a conveyance room and a 
drive room, when a conveyance mechanical component is maximum-exposed to the conveyance interior 
of a room, and to make the above-mentioned drive interior of a room into a predetermined gas ambient 
atmosphere apart from the above-mentioned conveyance room. 
[0009] 

[Function] According to the conveyance processor of this invention constituted as mentioned above, by 
making into a predetermined gas ambient atmosphere the receipt room, the receipt room for 
pretreatment, and the conveyance interior of a room which are connected through an airtight closing 
motion means, the processed object under unsettled and processing can be intercepted with atmospheric 
air, and can be protected from air pollution. Moreover, a processed object can be conveyed with one 
kind of conveyance means by arranging a conveyance room between a processing room, a receipt room, 
and the receipt room for pretreatment. Moreover, the rise-and-fall mechanical component of the drive 
interior of a room is made as for Lycium chinense to a vacuum ambient atmosphere at **** at a 
predetermined gas ambient atmosphere by making into a predetermined gas ambient atmosphere the 
drive interior of a room divided from a conveyance room apart from a conveyance room. 
[0010] 

[Example] The example of this invention is explained at details based on a drawing below. Here, the 
case where the conveyance processor of this invention is applied to the surface treatment equipment of a 
wafer is explained. 

[001 1] As for drawin g 1 , the outline block diagram of the conveyance processor of this invention is 
shown, and, as for drawing 2 , that outline perspective diagram is shown. 

[0012] Two processing rooms la and lb where the conveyance processor of this invention processes the 
wafer W which is a processed object, It comes to provide two receipt room 2a which contains Wafer W, 
2b, the receipt room 3 for pretreatment which contains the wafer W pretreated, and the conveyance room 
4 arranged through the gate valve 5 which is an airtight closing motion means between the processing 
rooms la and lb, receipt room 2a, 2b, and the receipt room 3 for pretreatment. And in the conveyance 
room 4, a conveyance means 6 to manage taking out and carrying in of the wafer W in the processing 
rooms la and lb, receipt room 2a, 2b, and the receipt room 3 for pretreatment is arranged. Moreover, 
inert gas, such as nitrogen (N2) gas and an argon (Ar), or the supply pipe 7 (N2 gas supply line is told to 
below) of mixed gas with these is conveyance minded [ the processing rooms la and lb, receipt room 
2a, 2b, the receipt room 3 for pretreatment, and / 4 ], for example, respectively, and it is N2. While the 
source 8 of gas supply is connected, the vacuum pump 10 is connected through the exhaust pipe 9. In 
addition, bulbs 1 1 and 12 are arranged by the gas supply line 8 and the exhaust pipe 9, respectively. 
<BR> [0013] Receipt room 2a which holds Wafer W, and 2b come to provide gate valve 5a which 
opens and closes between external atmospheric-air ambient atmospheres, and the turntable 13 which 
rotates by the rolling mechanism which is not illustrated, and five wafer cassettes 14 are laid at equal 
intervals on the turntable 13 in the hoop direction, the gas supply line 7 after receipt room 2a constituted 
and 2b were decompressed to the predetermined degree of vacuum by the vacuum pump 10 to N2 
[ thus, ] the vent pipe which is not a drawing example where gas is supplied ~ N2 gas - exhausting - 
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always new N2 When gas circulates, the particle generated in receipt room 2a and 2b was discharged, 
and adhesion of particle to Wafer W is controlled. 

[0014] The conveyance means 6 arranged in the conveyance room 4 consists of a conveyance 
mechanical component 15 exposed in the conveyance room 4 5 and a rise-and-fall mechanical component 
17 arranged in the conveyance room 4 and the drive room 16 divided, as shown in drawing 3 . In this 
case, the drive base 19 which goes up and down the upper part of the drive room 16 by the rise-and-fall 
motor 18 by which the conveyance mechanical component 15 is arranged in the drive room 16, 1st arm 
22a which rotates horizontally with the drive motor 21 arranged through the airtight means 20 of a 
magnetic seal etc. in the drive base 19, It is formed by the multi-indirect conveyance arm robot which 
consists of wafer maintenance arm it is connected [ wafer / point / of arm 22of ** 2nd it is connected / 
22/ point / of 1st arm 22a / pivotable b, and 2nd arm 22b ] pivotable 22c. Thus, the conveyance means 6 
constituted is formed free [ a perpendicular direction (V), horizontal rotation (theta), and migration in 
the flexible direction (H) ] of the drive of the rise-and-fall motor 18 and a drive motor 21. In addition, 
although the drawing explained the case where wafer maintenance arm 22c was one, it is also possible to 
set a gap for wafer maintenance arm 22c suitably perpendicularly, and to prepare more than one (for 
example, five pieces) to it. Moreover, the movable block 23 has fixed in the lower limit section of the 
drive base 19, and this movable block 23 is screwed in the ball-thread shaft 25 arranged in parallel with 
a guide rail 24 while it is arranged possible [ sliding ] along with two guide rails 24 arranged 
perpendicularly in parallel in the drive room 16. And the ball-thread shaft 25 is connected with the rise- 
and-fall motor 1 8 through the transfer devices 26, such as a gear. Therefore, the ball-thread shaft 25 
rotates through the transfer device 26 by the drive of the rise-and-fall motor 18, and the drive base 19 
and the conveyance mechanical component 15 go up and down through the movable block 23 with 
rotation of the ball-thread shaft 25. 

[0015] Moreover, the tie-down plate 28 is arranged in the upper part of the movable block 23 of the 
drive base 19 through the accordion tube 27 made from the stainless steel for buffer prevention, and the 
upper surface of this tie-down plate 28 is equipped with O ring 29 which is an airtight means to contact 
the circumference inferior surface of tongue of up opening of the drive room 16. Therefore, when the 
drive base 19 moves to the topmost part by the drive of the rise-and-fall motor 18, and O ring 29 
contacts the up inferior surface of tongue of the drive room 16, the conveyance room 4 is divided by the 
airtight condition in the drive room 16. 

[0016] Furthermore, N2 [ different from the gas supply line 7 connected to the drive room 16 constituted 
as mentioned above at the conveyance room 4 ] Gas supply line 7a is minded and it is N2. While source- 
of-supply 8a is connected, a vent pipe 30 is connected, and for the conveyance room 4, the inside of the 
drive room 16 is N2 by the gas supply system of another network. It sets in a gas ambient atmosphere. 
[0017] As mentioned above, it is not necessary to make into vacuums a drive system 18, i.e., the rise- 
and-fall motor, an encoder which is not illustrated of the rise-and-fall mechanical component 17, and the 
thing for usual atmospheric air can be used by carrying out separation formation of the conveyance 
means 6 at the conveyance mechanical component 15 and the rise-and-fall mechanical component 17. 
Moreover, N2 where the conveyance mechanical component 15 is maximum-exposed in the conveyance 
room 4, after making the inside of the conveyance room 4 into a vacua Since gas can be supplied, it is 
little N2. The oxygen (02) concentration in the conveyance room 4 can be fallen by use of gas. 
[0018] The surface treatment equipment 40 which heat-treats to coincidence two or more wafers W 
which the above-mentioned processing rooms la and lb came to arrange in the interior the wafer boat 
31 which goes up and down Wafer W, and were held by the wafer boat 31 above the processing rooms 
la and lb is carried. In this case, the ramp 33 which it can go up and down with the drive which is not 
illustrated to a pedestal 32 as a wafer boat 31 is shown in drawing 4 , The rotor plate 34 bearing of the 
rotation of is made free by the rolling mechanism which is not illustrated on this ramp 33, It consists of a 
heat insulating mould 35 laid pivotable on this rotor plate 34, and four stanchions 36 set up above a heat 
insulating mould 35, and by the retention groove (not shown) of a gap, such as having been prepared in 
the pair opposite side side of each strut 36, two or more wafers W can be set and a gap can be held now. 
[0019] As surface treatment equipment 40 is shown in drawing 5 , the principal part consists of reaction 
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containers 43 which consist of a container liner 41 made from a quartz which sets a gap suitably in the 
shape of the said heart, and is arranged, and an outer case 42 made from a quartz. Moreover, the outer 
case 42 and the container liner 41 are held in that lower limit with the tubed manifold 45 formed by 
stainless steel etc., respectively, and this manifold 45 is being fixed with the base plate which is not 
illustrated. The opening of the lower limit section of a manifold 45 is opened and closed in the ramp 33 
of the above-mentioned wafer boat 31. Moreover, the injector 46 is airtightly inserted into the reaction 
container 43 from the side of a manifold 45, and inner one end of this manifold 45 was crooked in the 
shape of L character, and is perpendicularly extended towards the upper part inside the container liner 
41. Disilane (CiH2 C12) gas and ammonia gas (NIB) which are gas for CVD from the source of gas 
supply (not shown) connected to the outer edge side of an injector 46 It is supplied in the reaction 
container 43 from effluence-of-gas opening 46a. The raw gas with which processing was presented 
within the reaction container 43 is discharged outside from the exhaust air way 47 established in the side 
of a manifold 45. 

[0020] On the other hand, the pretreatment systems 50, such as a washing station, are connected with the 
receipt room 3 for pretreatment through the gate valve 5. In this receipt room 3 for pretreatment, the 
wafer temporary attaching part 37 which carries out the temporary receipt of the required wafer W of 
pretreatment is arranged, this wafer temporary attaching part 37 can carry out temporary maintenance of 
the wafer W at the retention groove 39 which set regular intervals to the wall with which it comes to lay 
the rectangle frame-like buffer cassette 38 in ramp 33a which can go up and down freely with the drive 
which is not a drawing example to pedestal 32a, and the buffer cassette 38 counters, and was prepared in 
it, as shown in drawing 6 . Therefore, where temporary maintenance of the wafer W conveyed with the 
conveyance means 6 is carried out at the buffer cassette 38, Wafer W can be held with the conveyance 
arm 51 by the side of a pretreatment system 50, it can convey to a pretreatment system, and batch 
processing and sheet processing can be changed in the receipt room 3 for pretreatment. 
[0021] Next, the actuation mode of the conveyance processor of this invention is explained with 
reference to drawing 1 . 

[0022] ** an example 1 — N2 after operating a vacuum pump 10 and first making the inside of receipt 
room 2a, 2b, the conveyance room 4, the processing rooms la and lb, and the receipt room 3 for 
pretreatment into a vacua on the occasion of use each interior of a room from the source 8 of gas supply 
-- N2 gas - supplying - each interior of a room - N2 It is made a gas ambient atmosphere. Under the 
present circumstances, the conveyance mechanical component 15 of the conveyance means 6 arranged 
in the conveyance room 4 is moved to the best location, the drive room 16 and the conveyance room 4 
are intercepted with O ring 29, and it is N2 of another network in the drive room 16. Source of gas 
supply 8a to N2 The inside of the drive room 16 is also N2 by supplying gas. It is made a gas ambient 
atmosphere and is 02 of each **. Concentration is reduced. 

[0023] Next, the gate valve 5 between 1st receipt room 2a and the conveyance room 4 opens wide. After 
receiving Wafer W from the inside of the wafer cassette 14 by which wafer maintenance arm 22c of the 
conveyance means 6 inserted into receipt room 2a, and was contained in receipt room 2a, the gate valve 
5 between the conveyance room 4 and 1st processing room la opens wide. Wafer maintenance arm 22c 
inserts into 1st processing room la, and a wafer is delivered to the wafer boat 31 in 1st processing room 
la. 

[0024] Thus, predetermined processing is performed, after the gate valve 5 between the conveyance 
room 4 and 1st processing room la closing, and a wafer boat's 31 going up, after delivering the wafer W 
of predetermined number of sheets to a wafer boat 31, and inserting into the reaction container 43 of the 
1st surface treatment equipment 40 and intercepting the reaction container 43 and 1st processing room 
la with the ramp 33 of a wafer boat 31 . While performing surface treatment of Wafer W in the 1st 
surface treatment equipment 40, it is also possible to deliver the wafer W in 2nd receipt room 2b to the 
wafer boat 31 in 2nd processing room lb, and to process Wafer W with the 2nd surface treatment 
equipment 40 like the above with the conveyance means 6. 

[0025] After descending a wafer boat 31 from the reaction container 43 after the surface treatment of 
Wafer W is completed, and moving into 1st processing room la, by actuation of the above-mentioned 
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and reverse, the wafer [ finishing / processing ] W is delivered to the wafer cassette 14 in 1st receipt 
room 2a, and processing of Wafer W is completed. Moreover, the wafer [ finishing / processing of 2nd 
processing room lb / similarly ] W is received and passed to the wafer cassette 14 of 2nd receipt room 
2b. 

[0026] ** N2 after carrying out vacuum length of each ** like the example 2 above-mentioned example 
1 Gas is supplied and it is each interior of a room N2 It considers as a gas ambient atmosphere. And the 
wafer W received from receipt room 2a and 2b by the conveyance means 6 is conveyed in the receipt 
room 3 for pretreatment, and particle, a natural oxidation film, etc. which conveyed the wafer W by 
which temporary maintenance was carried out at the buffer cassette 38 of the receipt room 3 for 
pretreatment to the pretreatment system 50, and adhered to Wafer W are removed. 
[0027] After delivering the wafer W to which pretreatment was performed by the pretreatment system 
50 to the wafer boat 31 of the processing rooms la and lb like the above-mentioned example 1 and 
carrying out surface treatment with surface treatment equipment 40, it delivers to receipt room 2a and 
the wafer cassette 14 of 2b, and processing of Wafer W is completed. 

[0028] ** Although the example 3 above-mentioned examples 1 and 2 explained the case where 
conveyed the wafer W taken out from receipt room 2a or 2b to one processing room la or lb, and it 
processed with surface treatment equipment 40, it is also possible to perform surface treatment of a 
different class continuously. 

[0029] That is, surface treatment is carried out, for example with the 1st surface treatment equipment 40, 
after receiving the wafer W set to 1st processing room la with the conveyance means 6, it can convey in 
2nd processing room lb, and the 2nd surface treatment equipment 40 can perform surface treatment. In 
this case, what is necessary is to make the 1st surface treatment equipment 40 and the 2nd surface 
treatment equipment 40 into reverse, and to convey in the receipt room 3 for pretreatment, when 
pretreatment of Wafer W is required, and just to convey Wafer W in the 1st or processing room lof ** 
2nd a, and lb, after pretreating. 

[0030] In addition, although the above-mentioned example explained the case where two processing 
rooms la and lb, two receipt room 2a, 2b, and one receipt room 3 for pretreatment were arranged in the 
perimeter centering on the conveyance room 4 You may be the structure which did not necessarily have 
to consider as such arrangement structure and arranged one processing room la or lb, receipt room 2a, 
or 2b in the perimeter of the conveyance room 4 at least. 

[0031] Although the above-mentioned example explained the case where a processed object was a 
semiconductor wafer, a processed object is not necessarily restricted to a semiconductor wafer, and 
conveyance processing can be similarly carried out about for example, not a thing but a LCD substrate 
or a printed circuit board, a photo mask, a ceramic substrate, and a compact disk. 
[0032] 

[Effect of the Invention] Since it is constituted as mentioned above according to the conveyance 
processor of this invention as explained above, the following effects are acquired. 
[0033] 1) Since the receipt room, the receipt room for pretreatment, and the conveyance interior of a 
room which are connected through an airtight closing motion means are made into a predetermined gas 
ambient atmosphere according to the conveyance processor according to claim 1, while being able to 
intercept the processed object under unsettled and processing with atmospheric air and being able to 
protect it from air pollution, improvement in the product yield can be aimed at. Moreover, since a 
conveyance room is arranged between a processing room, a receipt room, and the receipt room for 
pretreatment, with one kind of conveyance means, a processed object can be conveyed and a 
deployment of an installation space and the miniaturization of equipment can be attained. 
[0034] 2) Since the drive interior of a room divided from a conveyance room is made into a 
predetermined gas ambient atmosphere apart from a conveyance room according to the conveyance 
processor according to claim 2, the rise-and-fall mechanical component of the drive interior of a room is 
made as for Lycium chinense to a vacuum ambient atmosphere in a predetermined gas ambient 
atmosphere at ****, and low-cost-izing of a configuration member and reduction-ization of 
consumption capacity can be attained. 
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[Drawin g 2] 




[Drawing 1] 
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[Drawing 3] 
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[Drawing 4] 
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[ooo5] itfz, &wm*m&mvfr®&iz\$, aac 



(2) 15 15 5 8 

2 

[0006] ^©*wii±E*fiii:*^snfcfe<o 

[0 0 0 7] 

10 mmt.. *«i3i#&««fir«»iKJifla<h, wagons* 

K$ns«3l*t, ±E«ig£rtfcE»$nT, ±BH«l 

[0008] commz&^x, ±^mm^m\t»m& 

fclB(c«i83[iB»StSiKWft-S»«^aSERb. 
[0 0 0 9] 

50 SKjzna, aa5BaEH¥a^bT»«sn«iRiwa, 

fflsis, «*saa^wffl3iffliRiiftsoia^EaT-& 
h^k^o, ia«<o«^a^j:oTsai3ift:<!D*js 

^ft*Mm^tmzmfe%xnmmzTz> ztiz^o, 
mw}^\H<D^mms^M^mmzm'r^zm^(D^x 

40 [0 0 10] 

&Ttzz<D^wcomMM*mmzm^TttM 

[0 0 11] Hltt^o«^<z)«iSja3lSis<o«!iiS«dE 

[0012] ztomwommmmmmft* mi^ts 
s»^xAws«iaTS2^©ja3asi a, ut, *>x 

AW$JRtt1"«»2 0<Z>iK*a2 a, 2b<h, aMSfflStl 

^^xAws«tt"r«)Sir«L3affiiKttS3t, m.mmm* 

50 ^sy»HA^5^lTS|llll a, 1 tu iR 
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3 

tg&2 a, 2 bfcxm®Mmwft$Lz tcoiwfciEHsn 

fflSSla, lb, JR«S2a, 2batXW«iSffl 
JRMS 3 fiO!>XAWO«|iJ • 6 ^ 

E»$ftTHS. 151111a, lb, CRMS 2 

a, 2 b, 8J«lfflffliR»*3RrX«iil*4lCtt, 

nmx\zmm <N2 ) z;i^> (Ar) 

N2 fJX#m?t.\,*5) ^LTN2 8 

n-en/wyi 1, 1 2#ek;**vc^*. 

[0 0 13] ^XAW$«nMl2a t 2bH 

e^n-c^s. ^oj;"5fcfli/asnsJKiwa2 a, 2 b 

%£LfcA— 5V 9)V&SEtti LT^XAW-xCDA— -x^ 

[0014] *3ia4rtfciaiS!3ns*ai^a6tt, is 
3 ^TK-r^^fc, «a*4rtfc«mrs«2iK»«i s 
*8a4tM3nsi»ai ewcEtssnsw 

PfBlSl 7 fc^«jfiSftTV><5. dcoig^r, StSiUBIfr 

«b i s mm^ 1 6 rticsR^ns^is*^-^ 1 8 \z 

i^tliSl 6©±^S#[^t-^)^KlS^l 9t, K 

ll©7-A22a^ mi<D7— A 2 2 aO>$fc*8«Hc 
IaJ^Wtgfca^$nS^2C57-A2 2 bt t 812 ©7 
-A 2 2 b<05fe*fflfc®fiBrilE»c5t»$ns^XAffl* 
7-A2 2 c t*^^S*m»JRjgr-AU#<> HCT 

jm**-^ i 8 msmm^—z 2 1 £0 -esse 

#I*J (V) £:*¥#I*J<B|iltE (<9) &«#IB*fpJ (H) 

A«j*7— a 2 2 c &mmj3fa\zm%:fflm&&^xmm 

C(OpJft^ay^2 3te, 6rtfcfiB*rfii(c¥ 
fftcEK^nS2*<0^f-l p Hl/—;U2 4fc»oT»»Bj 
^tcEe^^n^ <h^tr, # < H I/— 2 4 £¥fr^gEi£ 
Sn^*— ;l^*lD«l2 5t«-&^tlT^S a ^LT, 
— JUtot?tt2 5IJ*7*OfiI«l2 6^UT#K 



(3) *5W*6- 1 5 1 5 5 8 

4 

8©ffift(c«J:0ga««l2 6^Lt^-Mi;i2 5 

^ 2 3£;frUTIKI/jgg&l 9Rtf«aiB«l«l 5 

[0015] BMSffi 1 9 <D oJKi^D y & 2 3 CD 

±gPtr|g^±^COX5 1 ->U'XSacD^ffi^2 
KWtE2 8**E»^nT*5 0, ^OKft«2 8<D±ffiJC 

f8T*«OU >^2 9*tSg#$nT^5. 
10 T, #Wfl^E-*l 8©K»fc,fcoTK»Sffll 9a«B_L 
a8*T»»U&BtrOU>d/2 9jWK»S1 6<D±«T 
ffiic^&T^ £<hf;:J; 0121^ l 6rt<tJR3lS4t3&*a 

[0 0 1 6] JSC iE^^^ttdfilEStlSBKiSl 6 
}Z\t. «3l*4^»lRSn«»jtf^«l&«7 tgijON2 * 
X«*&*7 a^lTN2 §IM8 a a*S«3n*<t:*: 

^ [0 0 17] ±EE<0J;^tz, «3S^S 6 grffiSUBAffi 1 
iggfrgBl 7<0e»#Tfc*5#I« : E---;* 1 8^EJ^b^: 

5 & »aa 4 rtfc««£H ifc^iTiM 4 

ffi»CL/&», N2 ^Sftj|&tS^i^*$(b^ * 
»^0«fflllJ:oTl«jiiat4|*|©K* (02 ) 

C0 0 18] ±EfiISla, 1 bMU ^-CDftffifc^x 

sia, i bco±*jcn«>xA#— h 3 1 izx&m-zn 

Q&KWL-StiXK*. ^iA#-h3 1ll 

^4(C^-Tcfc-5(^ S^3 2 tw#LT03Kbfclr*BlK« 

e«3 4t, CCD[aIfe^3 4±tC[pI^pJtgtrmM$n-5 
^ia^3 5i:> ^Mf§i3 5<^)±^fCiz:ag$n^4*CO^: 
ft 3 6 tTM^tiT^O, S3St£3 6<Z>»iPHWiiifcR 

to o i 9] affi«iai*«4 ota, ^s^^-r^^tc 

t5^Bconi«4 2 t^e3teSEJiSe«4 3 tCT£H« 

;n«4 5<OTS8«BOBHPaBtt±aB^XA 
50 #-h3 l©#B-&3 SfcTBHfflSnScfc^fCTior^ 
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5 

CVDMtO^T$5y->7> (C i H2 C 1 2 ) #X 
^T^—TiJT* (NH3 ) **^^»aiP4 6 a^SR 

4 3f^T^31^^$nfc^^X«^-^»;VK4 5 CO 

[0 0 2 0] -:8\ 99Ja31ffliRtta3^tty-hA;i/^ 

3 3 al:ffi^ft«<0A5/7r*ty h 3 
8£i£gUT£:*3, Ay y r tJ±y b 3 8 <Dftfa~tZ>\H 

6tCT»2l$n49XAW&A!y7 7*-fe!y h 3 8 tC<£ 
«»Ufc«B^» ffi«l9&B5 0»fl7-A5 1 \Z 
T^XAW£«J9 LTfflfffllSSiafcJRSI-r* ^i^T 
*ftffi3affliRtt^3rttfe^TA!y^ffl3aittJ||filS 

[0021] &\z, c©Kw<o«ss«i3ffis»ofp»ai« 
[0022] dsaswi 

2 a, 2b» «SS4, fflllla, 1 bJfctXMffia^ 
iR*S3rtSX^«B(CUfca, N2 ^ftftK8^5 
#SfttCN2 #X£«#l,T#3l>3£N2 #X3Pffl»K: 

5S«_tffilBfc»»^'&T, OU>^2 9l: 

o2 aa&fiT^-a-s. 

[0 0 2 3] il<DW2atIM4tC| 

©y-hn;^5*«B«l, M»¥&6©tfxAfly$7 
-A 2 2 c #iK*«2 aWJCjf AL/T«JB*2 a ft K: JR. 
«$tl&^XA*ty h 1 4^?5^^XAW^^fc 
«, IRM4 t» l ©filt 1 a iCDBioy- h Aj^ 
5A*BS»UT, SlOjBISlartlOXAS^-A 
2 2 cjWfAL/TSBKBjMMSl art(D^XA^-h3 

iK*xA£gw-arr. 

[0 0 2 4] r © J: p t: UTMMO'^XAW^ »>x 
A#- h 3 1 K«W«U&f& &m^4 tfR 1 ©jfiaS 

i atoiBKay— hA^ysOTur, ^xA^-h3 



(4) ^^6- 15 15 5 8 

6 

1 7&t±#U SfS 1 (DSffiJ&JffiSB 4 0 OEJiB*»4 3 ft 
fcJfALT, ^XA^-h 3 I 0>#»#3 3 KJc^TE 
4 3tSl(OifflISl a ££iK»rUfc*, B¥S<0 
fflSISrfTS. m 1 ©a~DfifflJl|SH4 0 K&^T^XAW 

WW* 2 brt09XAWS»2OiBiSi bft<£>^XA 

^®4 o \zx*yx.;\w<Dmm*ff? z.t* ware**. 

[0 0 2 5] £XAWCD:8ffiffl3ia*»7L,;fc«. 
70 84 3 ^&9XA#- h 3 1 STRUTS 1 ©iBIS 1 

^XAW£Wl<0iKj|ftS2 ato«?XA*-ty h 1 4 
SttlUt^XAWMl^Tt^o ftftt-S 
2(0#L3i!^l b(DfflS«r*CO'>XAWttSS2<Z)iRilrtS2 

b(^xA*t7 k 1 4 taw-as ns. 

[0 0 2 6] ®*««2 

±e*koti tra«ta-s*x^i€rb&a. N2 #x 
s«»uT«-aF*g*N2 ^x#a»i:"r*. ^ ut, m 

a^R6fcj:oTiRttS2 a, 2b^^tlif»nW 
^ XAWSWj!LSffliRtta[3JC«j£U, MS&3Jf§iKlfifi3 
®Ay7r*tyh3 8Kft«#;snfc^xAW§ffl«i 

ISf 5 0 K««L,T^XAWfc#»UfcA--r>r ^ 

[0027] saMs^Bs 0(c<fcoT*ajB3s**fft)nfc 

^XAW£±KH»m a, 1 bco-t? 

XAjJS— H3 llCgtfBUT, ^MM^gB4 OK^o 
taiiBIU&S. IRIAS2 a, 2 b(0!?XA*tiy h 

1 4tatt3KbT^X/\WC0«i»^T-r-5. 
[0 0 2 8] (3>H2fE#J3 

«?0 ±E**Wh 2tM^2 aX«.2 b^SKfflStl 

mte&mM<Dmmmw*mffi{sxftoc£*>vjmx 

[0 0 2 9] T&t^ OT^«JBl©*Mjffl3ffiSS4 0 

fcrsffijaiisn, »i<ojaiaiai:^n3t'>xA 

W5^#t6l;TfWom ^2£>#fflglbft 

40 2<Dm®mwmm4 0L*mzLxh£<, ^x 
a, i bWK^xAw&iKjai-rna^vi. 

[0 0 3 0] ±E**«STtt«iSa4StfiitfcL, 
T> *'(D«HfC2^©jS[taai a, lb, 2^©JSttS 

2 a, 2 bS^lt3(Om«l31ffiJKJWSr3€rgE»L&«^ 

£>i&^&&<> ^>^:< <ht)*Kii^4C0^ffitc l^O^LS 
Sla Xti 1 b , 2 a X\$ 2 b SEIS L7t^"C 

50 ftrjTt>«tK 
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(5) »BBV6- 15 15 5 8 

7 8 

Co o 3 i] ±E*»SCT-ctt»ffla#^w#^xAo [Ei2] z.<ofm<ommmm£o>m&m&m^&*. 

:/U>hS«, 7*h7Xi^, -fe75y^Ift n>A [12 4] Z.<Dfm\Z&ttZ>y3LJ\&— h tJRSS^a^ 

T#£o [B5] ^O^B^tr^tt^^SaSE^^^T^rM^T^ 

[0 0 3 2] £ a 

coo3 3] i) ffi&miftm&mmmmgimz&n w #»#^x/\ 

a«BHH^a^uT»«$n*JKM*, miaaffl u, ib 

iK«aatf«sawsBfso*^»aBjRtrs(OT, * 2 a, 2b 

n*. ^fc, fBj£%&. Mia «»*»tfs»ffl3ifflJK 5 v-htvv? (m&vm&wc* 

m~Baf&WLV>!hMiti)mriZ><, 8, 8a N2 #x«»s 



[0 0 3 4] 2) Wf*J«2IB«®JBai«lll»BfcJ;n a? 


1 0 






1 5 






1 6 






1 7 






2 9 


ou>^ «M&^a> 


-[HBaflMtftRH] 


4 0 





[b 1 ] znmivmm&mmmvmsmim'vtoZo 
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»BB¥6- 15 15 5 8 



[HI] 



CH3] 




\V * 1 I'l 

0- 



la. lb AiaS 
2 a. 2 b XKIRS 

3 

4 



6 HiS^K 

7.7a N 3 jtf * ft&W 
8 , S a N2 # 

4 0 




1 5 feSSlBttfiS 
1 6 C»fi 
17 ft»e»SB 





PftttftEM 
[=BWiiEl] 

[*jE*r*»a«] wot* 

MlE2t*Sa*J 0 0 1 9 

MlE;*tH 

[0019] SMlgS 40ft IS 5 \Z7jkT<k o 
II«SnTU5 0 WW4 2&tf|*lW4 1« 



XA7tf-b3 10#^3 3 fCT^^n^^^o 
TV^S. T-*;— ;i/H4 5<OfllBD^6S**ig4 

^^4 6©^*«(z»iasns^x«i&jH (H^-e-f) 

^e>CVDffl©#XT»*5;>'^> ( S i H2 C 12 ) 

#x^r>*:-y;tfx (NH3 ) ^x*ffla4 6a^ 

51*884 3ftK«i|£3ft* e fc5K:£oT^3. RJS 
^4 3rtT«iaf'«$tlfcffl31^fXtt-T-^-^H4 

5 cofflifflfcRW6n&#a»4 7*^^»fcstm$ns 



»*jff»»A#sp«ajwrwrmiTa2S4i 



